3GPP TSG-RAN WG3 #109
R3-205545
17-27 August 2020

Online

Agenda Item:


Source:
Nokia, Nokia Shanghai Bell - Moderator

Title:
Summary of Offline Discussion on AQP
Document for:
Approval

1 Introduction

CB: # 58_HO2congestedCells

- new issue not currently covered? Check scenario (HO in roaming scenario, automotive/machine UEs will be dropped)

- Rel-16 implementation can cope with above scenario? Implementation details that could be clarified during discussion?

- Consensus to concentrate discussion on Rel-17

- Anything that needs to be added to Rel-17?

- draft reply LS

(Nok - moderator)

Summary of offline disc R3-205545
2 For the Chairman’s Notes

Propose the following:

Agreement: it is agreed to discuss the potential issue in release 17 only.
Agreement: it is agreed to not send LS to SA2 at this meeting.

New scenario brought in discussion: Continue investigation on the newly brought up scenario in release 17. The company who brought the scenario is invited to bring it again at next meeting with more details in an official contribution, answering at minimum the questions raised. The other companies are invited to check this new scenario back home before previous meeting. To be continued release 17…
3 Discussion

3.1 Release
Can we agree to concentrate the discussion on release 17? 
	Company
	Comment

	Nokia
	Yes. As stated in the LS from SA.

	Huawei
	We can focus on Rel17 in this scenario/solution discussion, but we should not close the door for Rel16 if we detect suitable corrections. 

	Ericsson
	Yes. The LS states Rel-17

	InterDigital
	Yes

	BT 
	Focus on R17

	Samsung
	Yes

	Vodafone
	OK

	Orange
	Same view as Huawei

	Deutsche Telekom
	Yes (according to SA2’s LS).


Moderator’s summary:

Proposal 1: It is proposed to agree to consider the discussion for release 17 only. 

3.2 Scenario and Solution
Can we agree on the scenario that target gNB should avoid dropping incoming handovers with AQP set? (ref R3-205208)
	Company
	Comment

	Nokia
	Yes. As much as resource situation allows, target gNB should avoid dropping incoming handovers with AQP set.

	Huawei
	Yes


The question is how we specify this. At the moment, the spec states that the gNB “may accept… one of the alternative QoS parameters sets can be fulfilled”. We could discuss whether this “may” should be changed to “shall, if supported”
Follow up comment:

The scenario could be further clarified as: “gNB should avoid dropping incoming handovers with AQP set, taking both the AQP set from the incoming HO and AQP of existing flows (if any) into account”
It seems this is the general understanding but this should then be captured in the spec to avoid different behavior.

	Ericsson
	If there is a lack of resources when a new HO request arrives, RAN can decide to downgrade some of the services to another QoS profile to free up resources for the new request, as well as to admit the incoming request with one of the alternative QoS profiles. But which service is chosen to be downgraded during congestion must be an implementation decision.

	InterDigital
	How the gNB fits this HO into its cell is clearly an implementation issue. As Ericsson points out it can downgrade services for other users, along with the new HO or just the new user or actually just other users and accept this unchanged. As for the Huawei follow-up comment, I agree it does describe how a “good” gNB would work but describing a good implementation is not what we normally do.  For example even more descriptive and accurate would be “gNB should avoid dropping incoming handovers with AQP set, taking the best AQP options taking into account both the AQP set from the incoming HO and AQP of existing flows (if any)”. This leads down a rabbit hole, as you continue to describe you end up describing more and more implementation….


	BT
	The RAN should understand which incoming flows to accept and which existing resources should be downgraded in the case of congested sites when AQPs are used

Although the admission/congestion control functionality is vendor specific, all vendors should follow the same ‘rulebook’ as operators will require the network as a whole to operate and perform in a consistent way. Which services are chosen to be downgraded during congestion should be an Operator decision, based on the service requirements.

	Samsung
	As Ericsson mentioned, RAN can downgrade some of the services to another QoS profile as well as to admit the incoming request with one of the alternative QoS profiles. 
And it could happen when a new session/QoS flow is established and the cell is congested. 

	Vodafone
	Yes, but the target gNB shall not lie to the source gNB. 
This imposes problems on a “GBR-congested” gNB if all the UEs have least preferred AQPs with non-trivial load requirements e.g. GFBR>1 Mbit/s.
So, to enable a “GBR-congested” target gNB to admit the handover, there is a need for the least preferred AQP (of either the handing-in UE, or other UEs on that cell) to have an insignificant load on the cell….
And to permit proper operation between the RAN, VPLMN Core Network, HPLMN Core Network, and Application Function, there needs to be a well documented agreement on what constitutes an “insignificant load”.
For example, a common agreement that an AQP with a GFBR of just 1 bit/s shall be admitted even if the target cell is “GBR-congested”.

	Orange
	We think also that which services are chosen to be downgraded during congestion should be managed by an operator decision.

	Deutsche Telekom
	Yes, but finally the handling is strongly dependent on AQP parameter settings, resource availability in the cell and priority of flows with AQP sets against other services.

We agree also with companies stating that final handling is implementation specific, and RAN3 usually does not describe such behavior in detail.


Moderator’s summary:

Consensus can be reached that a gNB should avoid dropping incoming handovers with AQP set taking the best AQP options taking into account both the AQP set from the incoming handover and AQP of existing QoS flows (if any). However, there is no consensus if this shall be specified as several companies commented that we don’t usually specify “good implementations” explicitly in our specifications.

Do you see existing R16 means sufficient for implementations to address the scenario above in a satisfying way do you see something to be added in R17? If so what and why?? (ref R3-205530 and R3-204925)
	Company
	Comment

	Nokia
	Implementations have all means to manage the examples provided in tdoc R3-204925, therefore nothing needs to be added.

	Huawei
	It would be interesting to also discuss how this is achieved with Rel16 means. 


Please also see the scenario 2 below.
Follow up comment:

Some refinement of Rel16 means are needed to clarify the node behavior as discussed above.

Some refinement of Rel16 means may be needed related to scenario 2 below, to allow CN to have better control of the RAN node behavior wrt to which AQP to downgrade/upgrade.

	Ericsson
	Indeed, implementation knows the best how to handle the case of congested cells. Furthermore, today we have slicing.

	InterDigital
	Agree with Nokia and Ericsson, nothing to add

	BT
	The priority of AQP downgrades of any vendor’s implementations to accept a new incoming resource should operate within the same ‘rulebook’, therefore ARP (or similar) should be signalled from the core network for a given AQP

	Samsung
	Considering the LS from SA, there seems to be no issue in RAN3 point of view and nothing needs to be added.

	Vodafone
	No, there is no indication to HPLMNs or Applications functions that setting a least preferred AQP with a trivial bit rate is useful. Hence the Application Functions will set the least preferred AQP to a level that is too demanding for a “GBR-congested” RAN node to handle. 
Also there are too few ARP levels to allow the target RAN node to adapt appropriately. 
****

@ Ericsson: How does RAN Slicing help? RAN slicing simply reduces trunking efficiency and makes the problems worse!

***
@ Nokia, please consider the scenario that no UE has an AQP of less than 1Mbit/s; the gNB has a radio bandwidth of 20 MHz; and an unexpected incident causes >200 cars in a cell. How do you have all the tools to handle this, please?

	Orange
	Same view as BT

	Deutsche Telekom
	Same view as Nokia.

@VF: The mentioned use case with extremely high traffic demand (no UE with AQP < 1 Mbit/s) shows generally the limits of those V2X use cases we are discussing here. You cannot keep the flows of incoming cars due to cell overload. But as said earlier by going down to an AQP of 1 kbit/s you can keep the flow, but this would have impact on the service quality for many cars. The scenarios are not only a question of RRM implementation, but also a question of challenging capacity provisioning from operators’ perspective.


Moderator’s summary:

5 companies strongly believe that the current Release 16 toolset is enough. 4 companies however think that the current Release 16 toolset is not enough i.e. even though they recognize that implementations will best make the final decision based on received toolset from CN (e.g. the ARP), they think that this toolset is not enough to have all implementations operate within the same “rulebook”. 

Scenario 2
In this scenario we consider the following example services:
· RD: Remote driving: Important to keep this at a relatively high service level as long as possible since any reduction may impact the allowed velocity of the vehicle. 

· AD: Assisted driving: Important to keep at least a minimum service level or even just keep the connectivity. Would benefit from higher service level (the higher service level, the more advanced support for the driver)

Based on the description above, the relative importance for the different service levels may be different. One way to illustrate this is to describe the importance of keeping the current AQP (i.e. not downgrade): 

	Importance of keeping AQP
(1=highest importance)
	AQP of remote driving service
	AQP of assisted driving service

	1
	
	AD1 (5Mbps)

	2
	RD1 (10Mbps)
	AD2 (3Mbps)

	3
	RD2 (5Mbps)
	

	4
	
	AD3 (1Mbps)

	5
	RD3 (3Mbps)
	AD4 (0.001Mbps)


Note: this is just used to illustrate the difference in importance
Question: In the above illustrated scenario, and where the RAN node would need to reduce the bit rate of existing flow(s) due to an incoming HO of a flow with AQP, how will RAN node select which AQP flow to reduce?
	Company
	Comment

	Huawei
	If additional information on this relative importance (some form of priority) is available, RAN node would simply first reduce the flow(s) with an AQP with the lowest importance until he can fit the incoming HO.
Detailed Example: Assume a system state where we are currently able to support RD2, AD3 for all respective service. Then, due to an incoming HO of a flow with AQP, we need to reduce the bit rate of the existing flows. In this case we may start by downgrading RD2->RD3 since this has lower importance than AD3.
One way to realize this is to indicate ARP per AQP but maybe there could be other options.
Follow up comment:

The main question here seems to be whether this is completely controlled by RAN implementation or if CN has some means to influence this. Our assumption is that this should be influenced by CN to provide a consistent provisioning of QoS for important services.

	Ericsson
	Note necessarily based on ARP, there could be other means, which are left to implementation decision.

Besides, ss the proponents of this scenario have previously indicated that implementation will allow the flexibility of target NG-RAN node behaviour during handover, they acknowledge the implementation feasibility (see R3-202231)

	BT
	Vendor implementations may select different flows to be downgraded in this example.

A way to have consistent behaviour across an operator’s multi-vendor network is to use ARP per AQP or similar signalled from the core

	Vodafone
	This example shows how the RAN can operate well PROVIDED THAT enough UEs have an AQP with a trivial bit rate (and have a lower enough ARP that allows other UEs to downgrade them).
If the AD4 AQP was not available, the RAN node would still fully congest and could not adapt. 

	Orange
	We think that CN should have means to influence how the node would reduce the bit rate of existing flows due to an incoming HO with AQP.

	Deutsche Telekom


	We should generally differentiate services according to their importance, e.g. using ARP, but this should stay the same for their AQPs if available. Otherwise, the RRM has to compare apples with oranges. For that, especially a proper service definition is required as a basic condition.

AQP for V2X is just an example for a use case. There are other GBR service types which can profit from AQP feature.

	Nokia
	A new scenario is proposed where the benefit of providing additional information compared to the current toolset is shown. The information would intend to prioritize among QoS flows with AQP set whenever a downgrade needs to be done at incoming handover. However, the following points are unclear: 

1/ Whether the prioritization example shown would apply only at incoming handovers or also in case of competing admission control (not in handover)?

2/ how is the priority of the incoming handed over call taken into account? (the example shows only the prioritization process among only the already existing calls)

3/ in case of an existing call being AQP downgraded in order to admit the handed over call, how is the scheduler of the gNB informed/updated with this request of downgrade? How can it take it into account? Is there any reconfiguration action towards the UE AS?


Moderator’s summary:

A new scenario has been brought up during the meeting to show the benefit of providing additional information compared to the current Release 16 toolset. The information would intend to prioritize among QoS flows with AQP set whenever a downgrade needs to be done at incoming handover. However, some companies are not convinced by the scenario, some have questions.

Proposal 2: It is proposed to continue investigation on the newly brought up scenario in release 17. The company who brought the scenario is invited to bring it again at next meeting with more details, and at minimum answering the questions raised. The other companies are invited to check this new scenario back home before previous meeting.

3.3 LS out to SA2
Which way forward do you prefer for this meeting: (option 1: reply LS saying that RAN3 looked at the issue and think nothing needs to be added e.g. R3-204824), (option 2: reply LS saying RAN3 needs more time to conclude), (option 3: no LS)
	Company
	Comment

	Nokia
	Option 1.

	Huawei
	We propose to finalize the technical discussion and then send the reply to SA.

	Ericsson
	Option1

	InterDigital
	Option 1

	BT
	Same view as Huawei.

	Samsung
	Option 1

	Vodafone
	We should do the technical work first. 
Companies who think that everything is OK should explain how a modified scenario 2 works when, for example,  no UE has an AQP of less than 1Mbit/s; the gNB has a radio bandwidth of 20 MHz; and an unexpected incident causes >200 cars in a cell.

	Orange
	Same view as Huawei

	Deutsche Telekom
	Option 1 (if we agree that no changes are required in Rel-17)


Moderator’s summary:

5 companies are ready to send an LS back at this meeting saying that RAN3 looked at the potential issue and think that nothing needs to be added in release 17. 4 companies however think that we first need to finalize the technical discussion and do the technical work first. 
Proposal 3: Given that the new scenario was just brought up this meeting, it seems fair to allow more time to investigate it before concluding immediately negatively. It is proposed to not send a reply LS to SA2 at this meeting.

4 Conclusion

The following is proposed:

Proposal 1: It is proposed to agree to consider the discussion for release 17 only. 

Proposal 2: It is proposed to continue investigation on the newly brought up scenario in release 17. The company who brought the scenario is invited to bring it again at next meeting with more details, and at minimum answering the questions raised. The other companies are invited to check this new scenario back home before previous meeting.

Proposal 3: Given that the new scenario was just brought up this meeting, it seems fair to allow more time to investigate it before concluding immediately negatively. It is proposed to not send a reply LS to SA2 at this meeting.
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